Introduction
The pioneering empirical analysis of Nelson and Plosser (1982) revolutionized macroeconomic analysis, in general, and business cycle investigations, in particular. The debate between
Keynesian and real business cycle proponents hinges in large part on whether real output follows a stationary or nonstationary process. Thus, much research focuses on strengthening the power of tests to distinguish between stationary and nonstationary macroeconomic time series.
One of the most frequently investigated variables is real GDP or real GDP per capita. This study investigates the stationarity properties of the US State real per capita personal income. Few researches investigate this variable at state level. In an exception, Romero-Ávila (2012) examines the nonstationarity of real per capita state personal income using the Carrion-i- The approach adopted by Romero-Ávila (2012) possesses some shortcomings with respect to panel-data analysis and the identification of the data generation process. Taylor and Sarno (1998) That is, the nonlinearity tests and the LNV type nonlinear trend estimation allow us to conclude that the state-dependent nonlinearity best suits our sample data generation structure.
Romero-Avila (2012) assumes that the long-run equilibrium occurs at a nonlinear trend attractor, which implies time-varying nonlinearity. Romero-Avila (2012) does not consider any prior identification tests to identify the data generating process. That is, the deterministic component of the stochastic process embodies the nonlinearity with the state variable time and the stationarity of the stochastic process investigates whether the process converges linearly to this nonlinear trend attractor. Thus, the mechanism implies that the convergence to this nonlinear long-run equilibrium occurs linearly and symmetrically. When we apply prior identification tests, we conclude that we can best represent our sample with nonlinear asymmetric convergence to a linear trend attractor.
Unlike Romero-Ávila (2012) , who postulated the emergence of nonlinearity due to structural breaks, we investigate whether nonlinearities exist in the form of threshold effects, whereby the output dynamics follows a nonstationary process at some threshold, but a stationary outside of that threshold. In addition, we also incorporate asymmetric response depending on whether output falls above or below its trend. The testing for stationarity that incorporates nonlinearity and asymmetry makes sense in that the conventional view argues that the business cycle exhibits such behavior. For example, the observed business cycle in the US shows that expansions exhibit longer durations than recessions. The documentation of asymmetries in the business cycle appears in many papers, including Neftci (1984) , Diebold and Rudebusch (1989) , Hamilton (1989), and Sichel (1993 
The Model and Testing Framework

Preliminary Identification Tests
In order to determine our testing framework, we employ some preliminary identification teststests for linearity, estimates of structural breaks using the Luukkonen et al (1988) To estimate the nonlinear deterministic trend, we use model C of the Leybourne et al.
(1998), which is given as follows:
where
is the logistic smooth transition function based on a sample of size T , 0   , and  determines the mid-point of transformation.
4 For further details, see Luukkonen et al (1988) .
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For panel unit-root testing, the issue of cross-sectional dependence proves important in the testing procedure. We employ the cross-sectional dependence (CD) test of Pesaran (2004), which is given as follows:
where ˆi j  is the estimated correlation coefficient between error terms for the individuals i and j .
Cross-Sectionally Dependent Nonlinear Unit-Root Tests
Since the UO test emerges as a special case of the EO test, we consider the EO test in this section. EO (2014) extends the test of Sollis (2009) to nonlinear asymmetric heterogeneous panels as follows: 
We can test the unit-root hypothesis against the alternative hypothesis of globally stationary symmetric or asymmetric ESTAR nonlinearity with a unit-root central regime by 
EO (2014) extend Eq. (10) and its augmented version as follows: 
Real per Capita Personal Income
This paper improves over the traditional panel-data testing procedures that assume linearity, symmetry, and cross-sectional independence. Therefore, our testing procedure incorporates nonlinearity, asymmetry within a heterogeneous panel context via the sieve bootstrap method.
Our proposed panel unit-root test appears in Eq. (4). Section 2 derives that precise estimating form as shown in Eq. (11).
The supporting identification test for our testing procedure are employed and given in the Appendix. As indicated in Tables A1 and A2 in the Appendix, we reject the null of no crosssectional dependence at conventional levels of significance both for the case of the 48 contiguous states as well as the aggregated census regions by using the test in equation (3). Clearly, these results provide support for our decision to use a panel-data framework rather than a pure timeseries structure to test for the unit-root properties of the real personal per capita income. On the other hand we also employ the linearity test in equation (1) and report the linearity test results in Table A3 in the Appendix. These results suggest that the best model for the data generation process is state-dependent nonlinearity. In addition, we estimate the nonlinear trend using equation (2), support the results reported in Table A3 in the Appendix. We also graph the estimation results in Figure A1 in the Appendix.
We prove that real per capita state personal income potentially follows an asymmetric, asymmetric nonstationarity at the one-and ten-percent levels, respectively.
Conclusion
This paper uses recently developed panel unit-root tests by EO (2014) and UO (2009) Our findings generally support those of Romero-Ávila (2012), except that we find consistent evidence of nonstationary behavior for California and Wyoming. Moreover, the nonstationary behavior for California carries over to the Far West region. In light of this, an interesting extension of our work would use a hybrid testing process that accommodates nonlinearities both due to structural breaks and threshold effects. By using this newly proposed test, may resolve the stationarity problem of Wyoming and California. 
